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Abstrat
A hypotheses of energy loss for polarization of e
−
e
+
vauum by a photon
passing interstellar spae is onsidered. An exitation and relaxation of vauum
an't run with speed of light due to very small but nite fration of e
−
e
+
pair
mass that reates a retardment in reuperation of deposited energy bak to
photon. This forgotten by many photons energy is nally splashed out in real
spae as a Reli Radiation. An assumption that suh energy loss is proportional
to a photon energy onforms to Hubble low of Red Shift and experimental data
treated as aelerated expansion of Universe. A possibility of an observation
of this type energy loss is onsidered at high-energy aelerators where energy
deposition may reah up hundreds MeV in seond.
The astronomial Red Shift, usually explained by an expansion of Universe,
ould also be aused by a loss of energy of photons as they propagate through
spae.
Earlier ideas about energy loss based on a sattering of photons by inter-
stellar dust were rejeted due to absene of a blurring in images of astronomial
objets. Suh an absene implies there is no hange in the transverse omponent
of photon's momentum in a lassial oneption of energy loss and therefore no
energy loss at all.
There ould be another mehanism of the energy loss by a photon passing
through an ideal vauum: let's assume a photon partially polarizes the eletro-
magneti omponent of the vauum, suh as it is seen in the Lamb Shift[1℄.
This exitation of vauum takes a very small but nite time beause of tiny
fration of e
−
e
+
masses are oming into being and after are being ollapsed
not immediately  obviously if non-zero mass appears on a sene thereat all the
proesses an't run with a speed of light. During time of this exitation and
relaxation of vauum photon moves for a distane at speed of light, any energy
deposited by this photon for suh a polarization of vauum an't be returned
bak to the photon, it has already own away from this sene and none an run
down this photon. Thus, suh a delay generates a mehanism of energy loss by
a photon and apparently only the longitudinal momentum is hanged (as it is
an axis of loal symmetry) .
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This small portion of energy forgotten by the photon an be dissipated and
aumulated inside e
−
e
+
vauum as an exitation and then an nally be emit-
ted in real spae as a radio-frequeny treated presently as Reli Radiation[2℄
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Thus these two onstituents of hypothesis do not ontravene to energy on-
servation law, at least.
In a frame of this hypothesis, it is essential to suppose that the photon energy
deposition heating up the e
−
e
+
vauum is proportional to the energy of photon
hν with a onstant of proportionality A:
−d(hν) = (hν) ·A · dt (1)
whih results in
ν = νoexp(−A · t) (2)
The expansion of the universe is desribed in astrophysis by a Red Shift
parameter z [2℄ for the Doppler shift of a photon with frequeny ν
z =
∆λ
λo
≡
νo − ν
ν
(3)
The expression of z is simple in a Fizeau-Doppler approximation [3℄ for the
relativisti
veloity ”v of an objet emitting photons:
z ≈
v
c
(4)
(c is the speed of light, as usual).
The exponential photon energy loss in equation (2) being applied to equation
(4) determines
a dependene for z(t) :
z = exp(A · t)− 1 (5)
First order approximation of exponent gives:
z ≈ A · t (6)
onforming to the Hubble law [2℄ v = H · (c · t) or:
z = H · t (7)
Thus one an suggest that A (2) is the Hubble onstant H = 2.5·10
−18
s
−1
.
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This Reli Radiation explained as a result of Big Band, has however all the properties of
lassial radiation of blak body heated to 2.73
◦
K ... there is one andidate for this blak
body -vauum
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Seond approximation of (5) orresponds to ideas of aelerated expansion
of Universe:
z ≈ A · t+
1
2
(A · t)2 (8)
Experimental observation of suh an aeleration in 1998 [4℄ for far outlying
objets determines z=0.5 this value of z orresponds to almost the middle of
Universe :tz=0.5= 0.4·ÒU (ÒU≡1/H, in assumption A=H ).
Suh reasonable numbers bear evidene again for a role of the Hubble on-
stant in hypotheses of energy loss (2), thus one may rewrite equation (2) with
the Hubble onstant:
ν = νoexp(−H · t) (9)
It would be very interesting to detet this hange of photon frequeny in
experimental onditions for instane with lasers. However a very small sale of
energy deposition would be expeted at the level of a Hubble Quanta (ould
one give suh a name?), H·h =1.7·10
−39
MeV, whih an't be apparently seen
with a present tehnology.
One an suggests however that we an see a hanging in Reli Radiation
intensity around huge laser in a spae (ideal bakground onditions) deteting
by radio telesopes , or more realisti tasks: to try to detet these hanging
in Reli Radiation nearby stellar systems transferring very-high-speed gases
(photons, hydrogen) - dark hole is a good andidate.
One an onsider that very-high-speed gases of hydrogen or relativisti pro-
tons an propagate through the vauum in a similar way as photon does (nota
bene Louis-Vitor-Pierre-Raymond,7
th
duke De Broigle's waves !) and the pro-
ton energy loss into vauum an be desribed by an expression apparently lose
enough to exponential law (2,9).
Again, eah proton emits very little energy, however a bunh of 10
13
protons
in the FNAL Tevatron at 1 TeV an produe about 25 MeV/se of entire en-
ergy deposition. For gold atoms aelerated in BNL with Nin ~ 10
12
the total
energy deposition an be 85MeV/se and in the LHC ( E=7 TeV, Nin~4.7·10
14
)
one ould see 800 MeV/se [5℄ . This sale of energy looks aeptable for a
registration.
How to detet this energy is a matter of future studies; one an point out a
few diretions: a detetion Reli Radiation intensity nearby aelerators or a
searhing for a hange in the behavior of heavy radioative atoms that have a
wide spetra of available states for orbital eletrons and nulear deays, again,
near aelerators.
One must also notie that whereas Hubble Quanta is very weak, Reli Radia-
tion quanta is about ∼ 10−3eV, thus all the aelerating by LHC, for instane,
protons are able to indue 8·10
9
in seond of 200-300 GHz Reli Radiation
photons (in oherent prodution, of ourse).
There are of ourse several tasks for detailed development of a proposal for
an experiment, however the result of this experiment may open an interesting
program for a reation of model of the vauum.
It is our pleasure to express thanks to Dr. Brendan Casey and Dr. Vladimir
Sirotenko for interesting disussions.
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